Rivers and Reservoirs Monitoring Program

ADE M Second Creek Embayment

Alabama Department of Environmental Management Wheeler Reservoir

Intensive Basin Survey 2015

WHEL-10: Second Creek approx 0.5 mi downstream of Hwy 72 bridge (Lauderdale Co 34.837/-87.371)

BACKGROUND

The Alabama Department of Environmental Management (ADEM)
began monitoring lake water quality statewide in 1985, followed by a
second statewide survey in 1989. In 1990, the Reservoir Water Quality
Monitoring Program [now known as the Rivers and Reservoirs Moni-
toring Program (RRMP)] was initiated by ADEM.

The current objectives of this program are to provide data that can
be used to assess current water quality conditions, identify trends in
water quality conditions and to develop Total Maximum Daily Loads
(TMDLs) and water quality criteria. Descriptions of all RRMP moni-
toring activities are available in ADEM’s 2012 Monitoring Strategy
(ADEM 2012).

In 2015, ADEM monitored the Second Creek tributary embayment
of Wheeler Reservoir as part of the basin assessment of the Tennessee
River under the RRMP. This site was selected using historical data and Figure 1. Photo of Second Ck at WHEL-10.
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Wheeler Dam. Second Ck has a mean bottom depth of 9.36 m (Table voir. Though additional permitted facilities may occur in the

2) at the sampling location. watershed (Table 1), only those within 10 miles upstream of
the station are displayed on the map.
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RESULTS
The following discussion of results is
limited to those parameters which directly
affect trophic status or parameters which
have established criteria. Results of all
water chemistry analyses are presented in
Table 2. The axis ranges of the graphs in
Figs. 4-6 were set to maximum values res- q
ervoir wide so all embayment reports on
the same reservoir could be compared.
Table 1: Summary of Watershed ~ WHEL-10
Basin Tennessee R
Drainage Area (mi’) 57
Ecoregion’ 71f ) WHEL-10
% Land use ot 2 AMies S -87.371474, 34.83745393
Open W ater 1% .
Developed Open Space 5% Figure 3. Landuse within the Second Creek watershed at WHEL-10.
Low Intensity <1%
Medium Intensity <1% The mean growing season TN value in 2015 was similar to 2013 and higher than 2003
Barren Land <1% and 2009 (Fig. 4). Highest monthly TN concentrations were measured in April and May.
Forest Decid uous Forest 24% . . .
Evergreen Forest 2% Mean growing season TP values have generally declined 2003-2015 (Fig. 4). The
Mixed Forest 5% highest monthly TP concentration was measured in May.
Shrub/Scrub 5% . . .
He:zaiejjs " Mean growing season chl a values have generally declined 2003 through 2015 (Fig.
Hay/ Pasture 19% 4). Monthly chl a concentrations generally increased throughout the growing season.
Cultivated Crops 6% Mean TSI values have declined from near hypereutrophic in 2003 to low eutrophic in
Wetlands Woody 2% 2015 (Fig. 4). Monthly TSI in Second Ck increased from oligotrophic in April to eu-
i NPDES outfals oAl 10 trophic in October
Construction Stormwater 12 p :
Municipal 4 Mean growing season TSS values have declined 2003 through 2013 (Fig. 5). Monthly

a. Western Highland Rim

. #NPDES outfalls downloaded from ADEM's NPDES
Management System database, Jan 28,2016.

o

TSS concentrations were low all season with little variation.

No AGPT sample was collected from Second Creek in 2015. Results from 2003-2013
are shown in Table 3.

DO concentrations in the WHEL-10 station remained above the ADEM criteria limit
of 5.0 mg/L at 5.0 ft (1.5 m) in all months monitored (ADEM Admin. Code R. 335-6-10-
.09) (Fig. 6).



WHEL-10: Mean TN (mg/L) WHEL-10: Monthly TN (mg/L)
3.000
2.000 2.500
1.500 2.000
1.500
1.000
0.520 0.468 oses 02 1099 _H m
0.500 0.500
0.000 . : . i i: 0.000 | |\/| | | | 1
2003 2009 2013 2015 Apr May Jun Jul Aug Sep Oct
2015
WHEL-10: Mean TP (mg/L) WHEL-10: Monthly TP (mg/L)
0.300
0.160 0.250
0.150
0.080 0.055 0.058
0.040 0.039 0.100
0.000 . -—‘ 0.000 T T T T T T 1
2003 2009 2013 2015 Apr  May  Jun Jul Aug  Sep  Oct
2015
WHEL-10: Mean Chl a (ug/L) WHEL-10: Monthly Chl a (ug/L)
50.00
40.00
20,00 40.00
30.00 30.00
20.26
20.00 15.71 20.00
10.00 i I 814 10.00 _ o e
0.00 : 1 0.00 N : : .
2003 2009 2013 2015 Apr  May  Jun Jul Aug  Sep  Oct
2015
WHEL-10: Mean TSI WHEL-10: Monthly TSI
80 - Hyp(segr:eutrophlc 80 7 Hypereutrophic
70 - 70 -
ik - Sl -
60 1 Eu c 51 60 - ;
_ 50 - L R ] _ 50 -
P o0 M phic 2 40 - Mesot i
30 4 30 A
20 - Oli 20 - Oligotrophic
10 T 10 T T T T T T 1
2003 2009 2013 2015 Apr  May  Jun Jul Aug  Sep  Oct
2015

Figure 4. Mean growing season (2003-2015) and monthly (April-October, 2015) TN, TP, chl a and TSI measured in the Second Creek embayment of
Wheeler Reservoir. Vertical axis ranges are set to maximum values reservoir-wide for comparability between embayment reports within the same reser-
voir.
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Figure 5. Mean growing season and monthly TSS measured in the Second Creek embayment of Wheeler Reservoir.
Table 2. Summary of water quality data collected April-October, 2015.
Minimum (Min) and maximum (Max) values calculated using minimum Second Ck Embayment
detection limits. Median (Med), mean, and standard deviations (SD) values 14.00
were calculated by multiplying the MDL by 0.5 when results were less than € 12.00 /u'—-u\. 2
this value £ 1000 -\N\H*
WHEL-10 N Min Max Med Mean SD o
® 8.00
Physical 3600 ————
Turbidity (NTU) 7 40 59 48 49 07 ¥ 400
Total Dissolved Solids (mg/L) 7750 119.0 1000 1009 14.1 E 500 : : : : : : ,
Total Suspended Solids (mg/L)J 7 2.0 60 40 39 16 8
Hardness (mg/L) 4 663 899 751 766 9.9 Apr- May  lJun Z(J)ljl.|5 Aug  Sep  Oct
Alkalinity (mg/L) 7 584 785 69.1 684 6.1 .
Photic Zone (m) 7 306 522 492 458 081 WHEL-10 Criteria
Secehi () ro102 166 1.26 127 021 Figure 6. Monthly DO concentrations at 1.5 m (5 ft) for Second Ck em-
Bottom Depth (m) 7 890 965 950 936 0.30 bayment station of Wheeler Reservoir collected April-October 2015.
Chemical ADEM Water Quality Criteria pertaining to reservoir waters require a
Ammonia Nitrogen (mg/L)’ 7 <0007 0.099 0.005 0.019 0.035 DO concentration of 5.0 mg/L at this depth.
Nirate+Nitite Nitrogen (mg/L)’ 7 <0002 0.330 0.003 0.087 0.125 REFERENCES
Total Kjeldahl Nitrogen (mg/L) 7 0100 0.890 0.580 0.576 0.265 ADEM. 2015. Standard Operating Procedures Series #2000, Alabama
Total Nitrogen (mg/L)J 7 <0.101 0.952 0.665 0.662 0.289 Department of Environmental Management (ADEM), Montgom-
Dissolved Reactive Phosphorus (mg/L)’ 7 0.002 0.030 0.006 0.012 0.010 ery, AL.
ADEM. 2013. Quality Management Plan (QMP) for the Alabama De-
Toal Phosphorljs (mglL) 7 0018 0067 0.036 0.039 0016 partment of Environmental, Alabama Department of Environ-
CBOD-5 (mg/L) 7 <20 34 10 15 09 mental Management (ADEM), Montgomery, AL. 58 pp.
Chlorides (mg/L) 758 95 75 77 13 ADEM. 2012. Quality Assurance Project Plan (QAPP) for Surface
Biological Water Quality Monitoring in Alabama. Alabama Department of
Chiorophyll a (ug/L) 7 <100 1600 670 814 580 Environmental Management (ADEM), Miontgome?ry,.AL. 78 pp.
E. coli (col/100mL)’ 3 <1 1 1 1 0 ADEM. 2012. State of Alabama Water Quality Monitoring Strategy

J= one or more of the values is an estimate; N=# samples.

Table 3. Algal growth potential test results (expressed as mean M SC)
dry weights of Selenastrum capricornutum in mg/L) and limiting nutrient
status. MSC values below 5 mg/L are considered to be protective in
reservoirs and lakes (Raschke and Schultz 1987).

WHEL-10 MSC Limiting Nutrient
8/20/2003 5.86 CO-LIMITING
8/18/2009 3.36 NITROGEN
8/20/2013 7.56 NITROGEN

FOR MORE INFORMATION, CONTACT:
Michael Len, ADEM Environmental Indicators Section
1350 Coliseum Boulevard, Montgomery, AL 36110
(334) 260-2787, mlen@adem.state.al.us
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